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STEREOSPECIFIC SYNTHESIS GF 
ENDO-6-ARYL-2-OXOBICYCLG 13.3. I] NON ANES 
Ratna Chakraborti (nde Dasgupta) 
Brindaban C. Ranu, Usha Ranjan Ghatak 
* 
Department of Organic Chemistry, Indian Association f o r  t he  
Cultivation of Science, Jadavpur, Calcutta - 700 032, INDIA 
The b i cyc l0~-3 ,3 ,1~nonane  ring system' has a t t r ac t ed  consi- 
derable 
general synthesis of 6-aryl subs t i tu ted  bicycloL-3.3. l n o n a d i -  
enones (25-d) from the  corresponding y,&unsaturated methyl 
ketones (Q-d-) through an e f f i c i e n t  diethoxymethylation and cyc l i -  
zation route. In t h i s  communication, we report  two a l t e r n a t e  
routes t o  the  +-6-aryl subs t i tu ted  bicyclo~-3.3.1-~nonanes 
(3g-cl) by s te reospec i f ic  c a t a l y t i c  hydrogenation of the  dienones 
(Zg-d-), and reg iose lec t ive  homologation of the e a s i l y  access ib le  
2-endo-aryl subs t i tu ted  bicyc1oL-3.2. l o c t a n o n e s  (4a-d)". 
Recently, we have described8*' a simple 
*To whom correspondence should be made. 
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1540 CHAKRABORTI, RANU, AND GHATAK 
H 
- b ,  R 1  = H ,  R2 = Me 
- c ,  R~ = OMe, R~ = H 
- d ,  R1 = OMe, R = Me 2 
H2’ i ,  C H ( O E t ) 3 ,  BF3.0Et2, (iPr)2NEt, CH2C12;  i i ,  HC104-C6H6; i i i ,  
Pd-C(10%), E t O H ;  i v .  N2CHC02Et, Et30+BF4-; v ,  HOAC, H C 1 ,  H20,A. 
Cata ly t ic  hydrogenation (Method A )  of the dienones (2_qcJ 
over palladium charcoal (10%) in  ethanol produced the  m - 6 - a r y l  
ketones (35-d-) i n  high y i e lds  a s  the only i so l ab le  products. The  
stereochemistry of these ketones was assigned by their d i r e c t  
synthesis from the  known bicycloL-3.2.lJoctanes (4a-d). 
reactions o f  (4_q-d) with ethyl diazoacetate i n  the  presence of 
tr i  ethyl oxoni um f l  uoborate” * l2 fol 1 owed by hydrolytic decarboxy- 
l a t ions  of the r e su l t i ng  crude 8-keto e s t e r s  with aqueous a c e t i c  
acid-hydrochloric ac id  (Method B )  produced the regioisomeric 
mixtures o f  the ketones (3a-d) and (5a-d) i n  % 75-80 : 25-20 a s  
(3%-5) were separated by column chromatography o r  by c rys t a l  1 i - 
zation and were found t o  be ident ica l  w i t h  t he  samples prepared 
from the  dienones (2a-d). 
Thus, 
-- -- 
indicated by G . L . C .  and 1 H N.M.R. The pure major regioisomers 
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ENDO-6-ARYL-2-OXOBICYCLO 1 3 . 3 . 1 1  NONANES - 1541  
Experi men t a  1 
Mel t ing  Po in ts  a re  no t  corrected. 
l i q u i d s  (neat)  were recorded on a Perkin-Elmer model PE298. 
N.M.R spectra were recorded a t  60 MHz on Varian Associates T-60A 
f o r  so lu t i ons  i n  CC14 o r  CDC13, w i t h  SiMe4 as i n t e r n a l  standard. 
Ana ly t i ca l  GLC was performed on a Hewlett-Packard Model 5730A 
chromatograph using UCiJ-982 ( 2 0 f t  x ' / s in )  column, 
pounds were r e c r y s t a l l i z e d  from l i g h t  petroleum (b.p. 40-6Q°C). 
Column chromatography was performed on neu t ra l  alumina using a lu -  
minium oxide 'standar ised f o r  chromatographic ana lys is  acc. t o  
Brockmann' (B.D.H., I nd ia ) ,  Elemental ana lys is  was performed i n  
t h i s  labora tory  by M r .  P.P. Bhattacharya, and the d i f fe rences  w i t h  
the ca lcu la ted  values are w i t h i n  C ? 0.25, H f 0.19. 
Me l t i ng  po in ts  were recorded on a f4e t t l e r  FP-16 instrument. 
I R  spectra o f  so l i ds  (KBr) and 
'H 
S o l i d  com- 
- endo-6-Phenyl-2-oxobicyclo~-3.3. l n o n a n e  3 3  Method A : 
General Procedure : 
ethanol (5 ml )  was hydrogenated a t  room temperature and pressure 
i n  presence o f  10% Pd-C (30 mg). 
complete and the so lu t i on  was f i l t e r e d  o f f  and evaporated i n  
_c vacuo t o  f u r n i s h  (35) (90 mg, 88%). 
A s o l u t i o n  o f  the  dienone (2a) (100 mg, 0.47 mmol) i n  
A f t e r  2 h the hydrogenation was 
Method B : General Procedure : 
To a cooled (5-1OoC) s o l u t i o n  o f  the bicyclooctanone ( 4 ~ )  
(650 mg, 3.25 mmol) i n  d ry  raethylene ch lo r i de  (20 ml)  was added 
a so lu t i on  o f  t r ie thy loxon ium f luoborate (2 g, 9.17 mnol) L-pre- 
pared from f r e s h l y  d i s t i l l e d  b o r o n t r i f l u o r i d e  e ther  (10 ml )  and 
ep ich lo rohydr in  (5ml) i n  e ther  (20 ml)-r i n  methylene ch lo r i de  
(10 m l )  w i t h  continuous s t i r r i n g  under n i t rogen.  Immediately af ter ,  
r a p i d  dropwise add i t i on  of e t h y l  diazoacetate (1.0 g, 8.77 mmol) 
was comnenced. 
temperature was maintained i n  the range o f  15-25OC. 
s t i r r i n g  f o r  an add i t i ona l  3 h, the reac t i on  mix tu re  was added 
Add i t ion  was regulated such t h a t  the s o l u t i o n  
A f t e r  
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1 5 4 2  C H A K R A B O R T I ,  R A N U ,  AND GHATAK 
Table : Physical and spec t ra l  da ta  o f  s - 6 - A r y l - 2 - o x o b i c y c l o -  
Corn- Yield V 1  
pound m.p.- (O'C) 
3b 93; 52-53 1690 
50 
3 c  90; 106 1710 
45 
3d 92; 65 1705 
56 
'H N,M.R ( 6 )  
1.06-3.OO(m, 13H) ; 
7.00-7.33(m, 5H) ; 
1 . 0 ( s ,  3H); 1.23- 
3.03(m, 11H); 
7.0-7.26(m, 5H) 
lal-3.03(m, 12H); 
3 .75(s ,  3H); 
6.57-7.20(m, 4H) 
1.03(s,  3H); 1.2- 
3.03 ( m ,  11H); 
3 .73(s ,  3H); 
6.6-7.13(m, 4H) 
Elemental 
ana lys i s  
C ,  83.82 
H ,  8.54% 
C ,  84.34 
H ,  8.9% 
C ,  78.53 
H ,  8.44% 
C ,  79.03 
H ,  8.662 
- a : Method A, 
-- b : Method B. 
cautiously t o  a so lu t ion  of sodium bicarbonate (10%. 40ml) and 
s t i r r e d  un t i l  the evolution of C02 ceases. The organic l aye r  was 
separated and the  aqueous layer  was washed with methylene ch lo r ide  
( 2  x 20 m l ) .  The combined methylene ch lor ide  so lu t ion  was washed 
with water, d r ied  (Wa2S04) and evaporated t o  leave a yellow 
residue which was d i s t i l l e d  t o  y ie ld  a pa le  yellow o i l ,  b .p .  
12O-13O0C a t  0.5 mn of Hg. 
mixture o f  a c e t i c  ac id  ( 5  m l ) ,  hydrochloric ac id  ( 3  m l )  and water 
( 3  ml) a t  14OoC ( o i l  bath) f o r  2 h under nitrogen. The reac t ion  
mixture was cooled, and'poured in to  ice-water and ex t rac ted  w i t h  
e the r  ( 3  x 25 m l ) .  
sodi umbicarbonate so lu t ion ,  water, d r ied  (Na2S04), and evoporated 
t o  leave a yellow residue which was pur i f ied  by column chromato- 
graphy (neut ra l  alumina, l i g h t  petroleum) t o  a f ford  (3a) .  
This o i l  was then refluxed with a 
The e the r  e x t r a c t  was washed w i t h  Water, 5% 
- 
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